Summary. The length and diameter of enterocyte microvilli at mid-villus position were measured on electron-micrographs. The duodenum, jejunum and ileum of axenic (germfree) and holoxenic (conventional) inbred rats fed the same diet have been studied. The microvilli were significantly shorter in all these intestinal regions when the microflora was present. The decrease in microvillus length (due to the presence of microflora), expressed as a percentage of the length in axenic rat, was 5 % in the duodenum, 9 % in the jejunum and 18 % in the ileum. This was not true of microvillus diameter where only the values found for the ileum of axenic rat were significantly lower, the others not differing among themselves. In conclusion, the presence of a total microflora led to a decrease in the length of enterocyte microvilli. These results have been discussed in relation with studies on renewal and enzyme activity in the intestinal epithelium.
Introduction.
The microvilli represent a differentiation of the apical surface of the enterocyte ; this surface, which has an important function because it is the site of the absorptive cells of the intestine, is the first to come in contact with the diet, digestive secretions and microftora. Some enzyme activities involved in the absorptive process are also found in this brush border.
The presence of microvilli increases considerably the absorptive surface of the enterocyte apex (Anderson and Taylor, 1973 ; Stendling and Helander, 19811 . The dimensions of the microvilli are affected by the migration of the enterocyte from the crypt to the apex of the villus (Toner, Carr and Wyburn, 1971) , by fasting and refeeding (Misch, Giebel and Faust, 1980 ; Leeson and Leeson, 1981) and by the presence of microflora. Kenworthy and Allen (1966) (Jervis and Biggers, 1964) . The activities of alkaline phosphatase and of Ca ++ and Mg ++ ATPases which depend on the brush border, was well as the quantity of protein extracted from the border, are higher in axenic than in holoxenic rats (Reddy, 1971 (Reddy, , 1972 . Since the microflora alters some of the enzyme activities of the enterocyte (Yolton and Savage, 1976 ; Kawai and Morotomi, 1978 ; Whitt and Savage, 1980, 19811, there (Newman, 1939 ' Keuls, 1952 . Figure 1 shows the measured lengths of the microvilli in the duodenum, jejunum and ileum in our axenic and holoxenic rats.
The microvilli were significantly shorter when microflora was present. In holoxenic rat, the length of the microvilli varied from the duodenum to the ileum ; in axenic rat, the lowest value was found in the duodenum, while those in the jejunum and ileum were about the same ( fig. 1 ). The decrease in microvillus length due to the presence of microflora, expressed as a percentage of the length in axenic rats, was 5 % in the duodenum, 9 % in the jejunum and! 18 % in the ileum. Figure 2 shows the mean diameter of microvilli in the duodenum, jejunum and ileum of axenic and holoxenic rats. The Newman-Keuls multiple-range test showed no wide difference between the two groups of rats ; only the values in the ileum of the axenic rats were significantly lower, but this difference was very slight compared to that observed for microvillus length. There was no difference among the other values ( fig. 2) Karlin, 1959 ; Toner, Carr and Wyburn, 19711 . We carried out observations on enterocytes situated at mid-villus position (1) to avoid cells near the shedding zone of the villus apex which might have shown alterations of the brush border and (2) because it has not been definitely shown that microvillus length increases along the villus side up to the apex of the villi in all animal species. Phillips, France and Walker-Smith (1979) found the longest microvilli within the mid-villus region in children.
2) Deve%pment of brush border, mucosal surface and epithelial renewal. &horbar;
As compared to the length of microvilli in holoxenic rats, the increased length of the microvilli in axenic rats tends to mitigate the decrease in the mucosal surface of their jejunum and ileum (Meslin, Sacquet and Guenet, 1973 (Meslin, Sacquet and Raibaud, 1974 ). In the above study, we showed that the situation of enterocytes labelled with tritiated thymidine is similar in the jejunum of axenic and holoxenic rats. On the contrary, the slower renewal in the ileum of axenic rats is due to the smaller number of cells which must be replaced as well as to lower cell production (Meslin, Sacquet and Raibaud, 1974 ; Meslin, Sacquet and Riottot, 1981 (Reddy, 1971 (Reddy, , 1972 . Kawai and Morotomi (1978) also noted that specific alkaline phosphatase activity is 2.3 times lower in the foregut of holoxenic rats ; this is also true of the different enzyme activities in the small intestine of mice (Yolton and Savage, 1976 ; Whitt and Savage, 1980, 19811. ) .
The variation in microvillus length reported in the present study is similar to that of brush border protein and the specific activity of alkaline phosphatase ; however, changes in microvillus length are not as marked and they do not prove any mathematical correlation between brush border development and enzyme activities in the microvilli. The enterocytes can also react to enzymes present in the gut lumen. Balas et al. (1980) reported a shortening of microvilli in the jejunum of holoxenic hamster after pancreatic duct ligation. Reddy, Pleasants and Wostmann (1969) found that germfree rats showed higher levels of amylase, trypsin and chymotrypsin in intestinal contents than conventional animals. One way in which the microflora might affect the length of microvilli would be by partially inactivating these enzymes in the gut lumen. Whatever the mechanism is, our results should be taken into consideration when comparing absorption in axenic and holoxenic animals, if that absorption is directly proportional to the apical surface of the enterocyte. 
